In the course of our search for antineoplasic agents from Panamanian Flora, two new alkylresorcinols: 1-(2,6-dihydroxyphenyl)octan-1-one (1) and (+)-1-(3-(1-(2,6-dihydroxyphenyl)butyl)-2,6-dihydroxyphenyl)octan-1-one (2), together with three known compounds, (1R, 2R)-1-(benzo[d][1,3]dioxol-5-yl)propane-1,2,3-triol (3), (+)-aptosimon (4) and (-)-sesamin (5), were identified from the leaves of Homalomena wendlandii Schott (Araceae). Their structures were established by 1D and 2D NMR and IR spectroscopic, and MS methods. Compound 2 exhibited IC 50 values of 3.3, 5.8 and 4.0 μg/mL against MCF-7, SF-268 and H-460 cancer human cell lines, respectively.
As part of our ongoing investigations aimed at discovering biologically active compounds from Panamanian flora, we have identified in the leaf methanolic extract of Homalomena wendlandii Schott (Araceae), collected from Altos de Campana National Park, two new alkylresorcinols: 1-(2,6-dihydroxyphenyl)octan-1-one (1) and (+)-1-(3-(1-(2,6-dihydroxyphenyl)butyl)-2,6-dihydroxyphenyl) oct-an-1-one (2), along with three known compounds: (1R,2R)-1-(benzo[d] [1, 3] dioxol-5-yl)-propane-1,2,3-triol (3) [1] , (+)aptosimon (4) [2] and (-)-sesamin (5) (Figure 1 ) [3, 4] .
Compound 1 has been obtained previously by synthesis, but we report its presence in nature for the first time [5] . Alkylresorcinols (ARs) are found in many different organisms, such as bacteria, animals, algae, fungi and plants, where they have, to date, been described in eleven families [6] . ARs are potent bioactive secondary metabolites that have been shown to affect bilayer cell membranes due to their amphiphilic properties and interfere with growth regulation of cells through interaction with nucleic acids and enzymes [6] . Other studies have shown antifungal, antibacterial, and antineoplastic activities [7] [8] [9] [10] .
In this paper we describe the isolation, characterization and cytotoxicity of the compounds obtained from H. wendlandii. Neither previous chemical studies nor ethnobotanical uses of this plant have been reported earlier. Phytochemical studies on other species of the genus Homalomena have reported the isolation of different sesquiterpenes, like eudesmanes, oplopanes, and daucanes [11] [12] [13] . This is the first report of the presence of alkylresorcinols and lignans in the genus Homalomena and Araceae family. , an alkyl chain at δ 1.33 and 1.28, and a methylene group at δ 3.16 (2H, t, J= 9.0 Hz, H-8). The 13 C NMR spectrum of 1 contained a carbonyl signal at δ 207.8 (C-7) attached to a 1,2,3-trisubstituted aromatic ring with signals at δ 107.3 (C-3, C-5), δ 109.1 (C-1), δ 134.9 (C-4), and δ 160.4 (C-2, C-6). The 1 H NMR spectrum showed one phenolic hydroxyl signal (δ 10.32, 2H, br) corresponding to both hydroxy phenolic groups, in accordance with a symmetrically substituted aromatic ring possessing free hydroxyls at C-2 and C-6. The deshielding of the signal of these protons, which are exchangeable with D 2 O, indicated the existence of an intramolecular hydrogen bond of the phenolic hydrogens in proximity to a ketone group. These data suggest the structure of compounds 1 as: 1-(2,6-dihydroxyphenyl)octan-1-one, which corresponds to a fragment present in compound 2. Compound 1, even though previously obtained by synthesis [4] , is now being reported for the first time as a natural product, as well as its spectroscopic data. Compound 2 was isolated as an amorphous solid. The molecular formula of C 24 H 32 O 5 was confirmed from the molecular anion peak at m/z 399.2199 [M-H]obtained by HR-ESI-Q-TOF-MS. Its EIMS showed a molecular ion peak at m/z 400 with fragments at m/z 289, 207 and 109. The IR bands at 3349 cm -1 and 1622 cm -1 correspond to hydroxyl and conjugated carbonyl functionalities, respectively; also aromatic bands were revealed (1615, 1600, 1464 cm -1 ). The 1 H NMR (Table 1 ) spectrum displayed characteristic signals for two methyl groups (δ 0.84 and 0.89), five aromatic methines and eight methylene groups. Analysis of the 13 C NMR (Table 1) bonded through this methine. Moreover, correlations between the signals at δ H 6.40, d (H-5), and δ C 110.69 (C-1) and 209.28 (C-7) suggest the attachment of the ketone carbonyl to C-1 of the aromatic ring. Other correlations can be observed in Figure 2 . Moreover, the multiplicity pattern of one methylene at δ 3.14 (t, J = 7.8 and 14.8 Hz) assigned to H-8 indicated the existence of a conformational restriction, caused by a hydrogen bond between the ketone carbonyl and one phenolic hydroxyl, which is corroborated by the presence of two deshielded signals at δ 10.80 and 11.02 in the 1 H NMR spectrum. Compound 2 was acetylated completely for seven days with acetic anhydride in pyridine to give 2a. The IR spectrum of 2a revealed the absence of hydroxyl bands. On the basis of the foregoing evidence, the structure of 2 was elucidated as (+)-1-(3-(1-(2,6-dihydroxy-phenyl)butyl)-2,6-dihydroxy-phenyl)octan-1-one. Table 1 presents the NMR spectroscopic data for compounds 1 and 2.
Compounds, 3, 4, and 5 [1] [2] [3] [4] were completely characterized based on their spectroscopic and spectrometric properties, which were identical to those described for these compounds within our NAPROC-13 RMN spectroscopic database [14] . Figure 1 shows the isolated compounds.
Compounds 1, 2, 2a, 3, 4 and 5 were evaluated for cytotoxicity. Only compound 2 showed moderate activity (Table 2) , which was reduced by acetylation; this suggests that the free phenolic hydroxyl group may be required for the biological activity of this compound.
Experimental
General procedures: The melting points were determined on a Thomas Hoover capillary melting point apparatus and are uncorrected. IR spectra were recorded (KBr film) on a Shimadzu IRAffinity-1 spectrophotometer. 1 H, 13 C NMR, COSY, HMQC and HMBC were recorded on Brüker Avance 300 (300 MHz) instruments. Chemical shifts (δ) are expressed in parts per million (ppm) relative to the residual solvent peak (TMS), and coupling constants are reported in Hertz (Hz). Reaction progress was monitored using analytical TLC on precoated silica gel Kiesegel 60 F 254 plates (Merck), and the compounds were detected under UV light (254 nm). Flash chromatography was conducted using silica gel 230-400 mesh. UPLC/MS was performed using a Waters Acquity (Ultra Performance Liquid Chromatography system, Waters, Milford, MA) with a BEH C 18 column (1 mm id x 150 mm long, 1.7 µm particle size) at a flow rate of 1.00 mL/min and at room temperature.
The UPLC eluate was presented to a Q-TOF-2 ™ (Micromass Ltd, Manchester, UK.) quadrupole time of flight tandem mass analyzer with electrospray ionization (ESI) source. The ESI source operated in the positive or negative ion mode with a cone voltage offset of 35 V. The collision cell was filled with Ar and operated at 10eV for molecular weight determination. Standard compounds for exact mass correction (PEG 400 for positive mode or perfluoro acid mixture for negative) were added post UPLC column in a mixing Tee. Gas Chromatography-Mass Spectrometry (GC-MS) was achieved using an Agilent 6890N chromatograph, equipped with an HP-5MS capillary column (cross-linked 5% Phenyl Methyl Silicone 30 m x 0.25 mm id/0.25 um film) eluting into a Quattro Micro GC mass spectrometer (Micromass Ltd, Manchester U.K.). The GC column temperature conditions were: initial temperature 90°C, held for 5 min and increased at a rate of 5°C/min to 300°C, maintained for 10 min and finally increased to 315°C at 3°C/min. Helium gas flow was set at 1 mL/min. The interphase was kept at 290°C. Mass spectra were recorded using electron impact ionization at 70eV electron energy, in the range from m/z 40 to 800. The mass spectra obtained were compared with those contained in the NIST 05 database. 
Extraction and isolation:
The dried and powered leaves of H. wendlandii (2.9 kg) were extracted by percolation with ethanol 95% (5 L) at room temperature for 24 h. The solvent was removed in vacuo below 45ºC, yielding a crude extract (399 g, 13.75%). The ethanol extract was subjected to successive solvent partition, giving n-hexane (26.8 g, 6.71 %), CHCl 3 (121.2 g, 30.35 %), EtOAc (10.8 g, 2.70 %) and water/MeOH (240.2 g, 60.20 %) soluble fractions. Each fraction was examined for cytotoxic activity and the CHCl 3 fraction showed activity (IC 50 = 38, 34 and 26 μg/mL, against MCF-7, SF-268 and H-460 human cell line, respectively). The active fraction (20 g) was subjected to vacuum liquid chromatography (VLC) over silica gel (230-400 mesh, 4 cm x 8 cm) using a gradient solvent system of CHCl 3 -MeOH (1:0, 8:2, 4:6, 4:6, 2:8, 0:1) and afforded 6 fractions (F1-F6). F3 was subjected to silica gel CC (230-400 mesh, 40 cm x 8 cm), eluted with n-hexane-ethyl acetate (7:3), to give 5 subfractions (F3F1-F3F5). Subfraction F3F3 (1.7 g) was subjected to CC on Sephadex LH-20 (29 cm x 5 cm) eluted with n-hexane-dichloromethane-methanol (4:3:1) to afford 12 subfractions (F3F3F1-F3F3F12). Subfraction F3F3F5 (93.2 mg) was purified over silica gel with light petroleum-acetone-acetic acid (9:1:0.1) to afford 1 (35 mg, 0.028 %). Subfraction F3F3F4 (231.9 mg) was subjected to CC on Lichroprep Si 60 using light petroleum -acetone-acetic acid (9:1:0.1) to afford compounds 2 (70.3 mg, 0.057 %), 3 (28.3 mg, 0.023 %), 4 (38.8 mg, 0.032 %) and 5 (23.1 mg, 0.019 %).
Cytotoxicity assay:
The cytotoxicity bioassays of compounds were performed against breast (MCF-7), lung (H-460), and central nervous system (SF-268) human cancer cell lines ( Table 2) , according to the method of Monk et al. [15] . 
